Abstract A boundary element method (BEM) simulation is used to compare the efficiency of numerical inverse Laplace transform strategies, considering general requirements of Laplace-space numerical approaches.
The inverse Laplace transform is defined as the Bromwich contour integral,
(p)e pt dp,
The V k coefficients only depend on the number of expansion terms, N (which must be even), which are 
These become very large and alternate in sign for increasing k. The sum (5) begins to suffer from cancellation 3.2 Schapery's Method
108
We can expand the deviation of f (t) from steady-state fs using exponential basis functions [Schapery(1962) 
where a i is a vector of unknown constants. Applying (2) to (7) gives
The p j are selected (a geometric series is recommended [Liggett and Liu(1982) ]) to cover the important 111 fluctuations inf(p). After setting p i = p j the a i coefficients can be determined as the solution to P ij a i = 112 f (p j ) − fs/p j . The symmetric matrix to decompose is 
Möbius Transformation Methods

120
We can use the Möbius transformation to conformally map the half-plane right of σ to the unit disc, mak-
121
ing the Laplace domain more amenable to approximation using orthonormal polynomials (e.g., Chebyshev
122
[ Piessens(1972) ], [Lanczos(1988) , §28] 
where Ln(z) is an n-order Laguerre polynomial and κ and b are free parameters. Weeks suggested κ = 
135
The coefficients an are determined by the midpoint rule,
where θ j = jπ/M and the conformally-mapped image function is
The argument off(z) in (11) 
and as a rule of thumb r = 2M/(5tmax). The fixed Talbot method is
where Abate and Valkó(2004) ]. Althoughf(p) doesn't 155 depend on t, the free parameter r depends on tmax.
156
Step changeft(p) for non-zero time become very large as
Multiplying out the terms, keeping only the real part due to f (t) symmetry, and halving the integration 166 range due to symmetry again, leaves
When f (t) is real, (13) can be represented using the complex form or just its real or imaginary parts.
168
Although these three representations are equivalent, when evaluating (13) with the trapezoid rule, the full 169 complex form gives the smallest discretization error [Davies(2005) ]. The trapezoid rule approximation to 170 (13) is essentially a discrete Fourier transform,
where 
Steady Boundary Conditions, Optimum p 219
The first problem has steady-state boundary conditions. The transient behavior is solely due to evolution error was needed to use the Schapery method (i.e., further optimization may be possible).
225
As shown in Figure 2, Figure 4 shows that when increasing to 51f (p) terms, most convergence problems disappear, except 238 at small times. Grouping t values by log-cycles and inverting them together using the samef (p) is more 239 economical than using the optimal p for each t and is still relatively accurate. The results shown in Figure 4 240 are nearly as accurate as those shown in Figure 2 , but required 1/3 thef(p) model evaluations. oscillatory in time), but the behavior is still relatively simple and smooth, with singularities at p = ±4i.
245 Figure 5 shows the Schapery method fails since there is no fs, but the other methods do well for 19 246 terms across one t log cycle. Figure 6 shows all methods besides Schapery do well for 51 terms, across 247 at least two t log cycles. A modified version of (8) substituting for fs/p j could extend Schapery's 248 approach to this case, but this solution was not considered here because of its problem specificity. 
